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What is claimed is : 

A method for producing (S ) -4-halo-3-hydroxybutyric acid 
ester comprising asymmetrically reducing 4-halo-acetoacetic acid 
ester or \.ts derivatives with p-ketoacyl-acyl carrier protein 
reductase constituting Type II fatty acid synthase. 

2. \he method of claim 1, wherein said p-ketoacyl carrier 
protein reductase is derived from Escherihia coli. 

3. TheXmethod of claim 1, wherein said p-ketoacyl carrier 
protein reductases is selected from the group consisting of: 

(a) a protein comprising the amino acid sequence of SEQ ID NO: 1; 

(b) a protein comprising a modified amino acid sequence of SEQ ID 
NO: 1 in which one oV more amino acid residues are added, deleted, 
or substituted and\ capable of asymmetrically reducing 4- 
haloacetoacetic acid dster or its// derivatives to produce (S)-4- 
halo-3-hydroxybutyric adtid ester/ in 

(c) a protein encoded by\DNA hyferldizable with the DNA comprising 



the nucleotide sequence of $EQ Ip NOi 
reducing 4-haloacetoacetic afcifd est 



2 and capable of asymmetrically 
•r or its derivatives to produce 



(S)-4-halo-3-hydroxybutyric ficid ester. 

4. The method of claim 1, wherein said p-ketoacyl-acyl 
carrier protein reductase is derived from microorganisms belonging 

to the genus Bacillus . 

5. The method of claim A wherein said /? -ketoacyl-acyl 
carrier protein reductase is derive^ from Bacillus subtilis. 

6. The method of claim 1, wJierein said (3 -ketoacyl-acyl 
carrier protein reductase is selected W the group consisting of: 

(a) a protein comprising the amino acik sequence of SEQ ID NO: 5; 

(b) a protein comprising a modified amin\o acid sequence of SEQ ID 
NO: 5 in which one or more amino acid residues are added, deleted, 
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»r substituted and capable of asymmetrically reducing 4 
ha^bacetoacetic acid ester or its derivatives to produce (S)-4 
halo-3-hydroxybutyr/ffi acid ester; and 



(c) a protein enci 



DNA hybridizable with the DNA comprising 




the nucleotide s*a&uenc\; of SEQ ID NO: 6 and capable of asymmetrically 
reducing 4-haloace^acetic acid ester or its derivatives to produce 
(S)-4-halo-3-hydroxybu^yric acid ester. 

A method for producing (S)-4-halo-3-hydroxybutyric acid 
ster comprising asymmetrically reducing 4-halo-acetoacetic acid 
ester or £ts derivatives with acetoacetyl-CoA reductase constituting 
the poly-p\iydroxy fatty acid biosynthesis system. 

8. \ method of claim 7 , wherein said acetoacetyl-CoA 
reductase is derived from microorganisms belonging to the genus 
Ralstonia . 

9. The method of claim 8, wherein said acetoacetyl-CoA 
reductase is derived from Ralstonia eutropha. 

10. The methdd of claim 7, wherein said acetoacetyl-CoA 
reductase is selected worn the group consisting of: 

(a) a protein comprising the amino acid sequence of SEQ ID NO: 9; 

(b) a protein comprising 2» modified amino acid sequence of SEQ ID 
NO: 9 in which one or more aNmino acid residues are added, deleted, 
or substituted and capable of asymmetrically reducing 4- 
haloacetoacetic acid ester oAits derivatives to produce (S)-4- 
halo-3-hydroxybutyric acid esteV; and 

(c) a protein encoded by DNA hybVidizable with the DNA comprising 
the nucleotide sequence of SEQ ID NO>s 10 and capable of asymmetrically 
reducing 4-haloacetoacetic acid estW or its derivatives to produce 
(S)-4-halo-3-hydroxybutyric acid esf^er. 

11. The\metlA>6 of claim 1, wherein said 4-haloacetoacetic 




acid ester is 4^tloroacetoacetic acid ester. 

12. Tike method of claim 7, wherein said 4-haloacetoacetic 




acid^ ester is^-chloroacetoacetic acid ester. 

toie method of claim 1, wherein said 4-haloacetoacetic 
acid estei^4^ ethyl 4-chloroacetoacetate. 
S^\vl 14 # TMb ^method of claim 7, wherein said 4-haloacetoacetic 
acid ester is eVnyl 4-chloroacetoacetate. 

5. The method of claim 1, wherein said method uses a 
microorganism capable of producing p-ketoacyl-acyl carrier protein 
reductask constituting Type II fatty acid synthase and an enzyme 
catalyzingNproduction of NAD(P)H from NAD(P) + . 

16. \he method of claim 15, wherein said microorganism is 
a recombinant Vicroorganism into which heterologous or homologous 
DNA encoding \he p-ketoacyl-acyl carrier protein reductase 
constituting Typk II fatty acid synthase and heterologous or 
homologous DNA encoding an enzyme catalyzing production of NAD(P)H 
from NAD(P) + , and isVapable of expressing both enzymes. 

17. The methodvof cla^m 16, wherein said microorganism is 



Escherihia coli. 

18. The method of 
catalyzing production of 



orre of claims 15, wherein said enzyme 
NAmP)H from NAD(P) + is glucose 



dehydrogenase. ^ 

19. The method of claYm 7, wherein said method uses a 
microorganism capable of prodding acetoacetyl-CoA reductase 
constituting the poly-p-hydroxy faVty acid biosynthesis system and 
an enzyme catalyzing production of WAD(P)H from NAD(P) + . 

20. The method of claim 19, therein said microorganism is 
a recombinant microorganism into which\heterologous or homologous 
DNA encoding acetoacetyl-CoA reductase\constituting the poly-p- 
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hydrOTQr fatty acid biosynthesis system and heterologous or homologous 
DNA encoding an enzyme catalyzing production of NAD ( P ) H from NAD(P) + 



and capable 



express ijog both enzymes . 



21. The n^tjfiioq of claim 20, wherein said microorganism is 

Escherichia col i . 

22. The mdthodNrf any one of claims 19, wherein said enzyme 
catalyzing production cv£ NAD ( P ) H from NAD(P) + is glucose 
dehydrogenase . 



